SPAR - BRAMPTON ($SS) Critical Items List SRMS
2448 AIRFORT RO

CIL resz: 27 51
ERAMPTCN ONTARIO LES4J3 Revision: 0 FMEA Rav: O
. Symimr: SRMS
Subsystemn: ELECTRICAL SUB-EYSTEM
Assemibly Dess: Servo Fower Ampifer
Part Number{s): 51140F1177-2 BI1OF1177-5
Hem:

Funetion: Motar Qrive Amplifier Asaembly Provides motor voltage based on demand from tachomebsr miecimnics,
Commutaes ne moter drive voliage. P royiden achars curreet niting, brake
drive, dinsit drive Tuncikans and enabies backup drive. Provides BITE circuits and
BITE warification for MOHA.

Dlgtal Immerface Asserniy Recetvw=s and loads command date {p CPU, Geanerates pocition ancader elock gnd
By sagnabe, proceses posilion encoder data and sxemal Thgs mnd SRseTiKe
return cut for ranamiseion &5 MCIU,
Failure Mode: Loss of Commutator BITE.
HW Fune. Screen Failues
Griticality: Z 1R
MiRsiOn PHass: Crbft
Causaix); Digital Memace ASsamipy Comrurtale BITE fug Faimed inacive.
Mator Chrtv Ampfisr Aasermbly Commentist BITE foag failmd inactie.

Failurs affect on

unitiend dem
Commutates BITE circult is los MEIL autabrskes are ket for 2 subsequent commetion falure. Al drive mooes remain aveileble.
Worsd Cama: Logs of Aulcbmlong. System unpretesied from runaway, Annunclated,

Radundant Paths: Manual Brakes,
Direet Dirive,
Backup Drive,

tetention Rationale

Duxign:

Fid Programmable Gate Arave (FRGAS) and ths Emor Detection and Cérmestion (EDAC) arn semausoistam macrosircuits in whieh e e
deaign funchonal slements ame designed by the manufachurer. The interconnection of these eleme s ks then cusiomeed by Spar o prarmetm
homctinnglity of the compleie? micocircut. The design utiicoes poven drcult ischniques and i implemanted uxing CMOS technology. This
brchnology O erabes it Kwwy Deswi” Bfd Dihca e dievice din nol expanancs significant cpenting stressea. T i techiohogy & malurk, Bred tha
Exiat: charvios relanbilily i well doournenbsd Al siresces are adaitionadly reduosd by dersling ha apprannais Al masssianss with
HPAR-RMS-FA Q05 and veriled oy design review,

This approsch Ras 3 significant 3dvantage in that & reduces the quantly of diecrete pams required i the sssambly Sd Al (e complexty of
e FWE and resulis in shgnificant weight and volume savings. This ype of semi-cusiom part has bean successully used in other space
AEHCATONS.,

The parts are Quaifiad to the fequiremenia. of the appicable apecification, They ane 100% Soreened ard Bumied in b e Neguinements of I
Spar requitedtets JOCment,
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SPAR - BRAMPYON {SS5) Critlcal Items List SRM

S5 BIRPORT RO

CIL Ref#¢: 2751

BRAMPTON ONTARID LESHE Revitian: FMEA Rev: D

Tesn:

Lngpecihon:

BUOCESD 10 i bghthy conoded and aptimized to srasne Proper par stidering aitachment. Tha asaembty s franyuiactureg under documentad
pracedures and qualdy conbrs. Thess comrals are sxercissd throughout he assemply, Irspecion and testdng of he unit. This IS prection
includes wordrianship, somponent maunting, sgidenng, and canfomual Coating 0 engure Lt # Iy in accordaree wiiy the NHE 5300 stancarcs.

T SMT line Used for e SRA PWE RIsHTEY has undergone & Ml qualincation plogram, and assembbes produced am this v are used i
tlher zrace progiams.

sokder pads and of component hold provisans, Parts rounting methods are controlied in areordance whn MEFC-3TD- 1544, MSFC-STD. 135
and S5A50 2573751, Thees docummiie require approwved miceriting methods, siress reliel and COMponent sesLity.

QUALIFICATION TESTS - Tha SRPA 5 Gubjectod b tha Bllowing qualification testing:
MIBRATION. Each ads of the QM is subjested to Flight Accentanos Vitration Test {FAVT), Quakfization Asceptance Yibration Test (QAVT),
and Qualification Vibration Testy {DVT) In acsordanss wth the SPA Vibeation Test Procaduns (526586). The leval and duration far FAVT i an
Por Flgure € ared Table 2 of B26568: the evel and duretisn kar QAVT i a9 par Flgure 7 am Table 2 of BE2E5EE; the level and duraton Tor QT i
a5 per Figure B ang Tabke of EENEAL AL tha end of tha threa SUCcesaia random vibration test In sach asty, both direetinns f+/-] of sach of the
axis |5 subjected to a Ghock pulie st 28 per Figure 9 af B265E5.
THERMALVACULUM: QM TVAC Test b it accordence with Figure 5 of the SFA TVAG Text Procedue {E2EmnR with fult
FuncticnalParametric Test perfarmad al lvels of &) degrees C and -32 degrees O, and nen-greraling -S4 deagrees O The Qualficatlon
VACLUM levals during TVAS i 1X910™ 5 forr o kass. The ioial fest durilion i 7 /7 cycles. The QM 2PA s Subected {0 a minimum of 1000
hours of i testng and 1000 power On-C8F cpcles.
EMC: Tha OM = subjected to EME Testing Iteats CEO1/GEDD, GEO7, G501, C502 CEOE, REDD, R302, and READ) in 200omiince with the
5PA EMC text PFrocedure (878477] based on MIL-STD 814,

UNIT FLIGHT ACCEPTANCE TESTS - The M SPA @ subjecied o Iha Toltowing accwptance tesiing.
VIZRATION: FM Ascertance Vibration Test (AMT) n accordance with e SPA Vipration Tast Procedura (26529, with bavel and durshen as
per Frgute & and Tabte £ of 220858
THEAMALVACLIUM: FW TUAC Test|s 0 AcCatolanne with Flgure & of the SPA TVAC Test Procedurs (BEIES3E), with levels of «48 o
and -25 cegrman C for & guration af 1 172 gycies. The vacuum ek dunneg Asceplance TVAS Tict 13D -5 Lo or s, ev!.

JDINT SRU TESTS - Tha SPA Is tested as per! of the joits (ambmrnt and vibration tests andy] The ambient ATF for the Shoulder Joad,
Eeny Juint, 2nd Wrist Jovrt are a5 per ATF 2001, ATP, 2003, and ATF.Z005 respectialy. Tha vibration lest for the Shoukder Joint, and Elbow
or YWREL Joim are as par ATP G02, ATP.2004 and ATE.2006 fespectivety  Threugh wire ‘unction, contingity and shectireal wasation tests am

MECHANICAL AR REASSEMELY - The SPARsints Wrelargo & mechanical am misgration stage wherd SECtnCal checks are porformeg
per TF 2047,

MECHANICAL ARM TESTING - Tha aulpaing splt-amm |3 sorifigursc on the Stronghack mnd thi Manipulator &tm Chackoit i performrmed
per ATP 1932,

FLIGHT CHECKOUT: PORS OPS Checkut {all vahicchee) JEC 1 E0E7T,

Linds arm ranudaciured under documanied quality controls. Thess contTois ane exercised throughout Jesign procunerart, planning,
MecAning, procesmng, rabncation. asssminly, lesting and ehipping of B units, Mandatory inspachion point Bre ek @l vanaus stages of
1EBACAGEN, assambly, and test. Govemimant source irspection [ invised B YENOUA COMHTON Moels.

EEE pants mespection & performed a8 raLinee by SPAR-AMS-PA.00Y, Each EEE part o qualfied st the Fart level to the revurermenty of the
spplicable specification. AR EEE parts ane 1004 scrasnsd Snd Bumgdsin, 35 @ minimuam, as raquired by BPAR-RMS-PA COQ, by the Suppinr,
UPA . cerlormed & requime by PA DD o 3 randamly solected 5% of perts, maxdmum 5 pieces, minimum 3 pecas (o each Jot numberdate
reme of pants receivid. Al caly devicen am subiected o 100% FIND. Vil i proceitid o specication MIL-W-Z2750 or MIL-W-01 381 and
rApactad prid tested In NASE JSCMB0E0 Startard Murvber G54

Recaiving irspection yanflas that all parts recenved ara s identfied in the procinenert docuaments, that ho physenl damage has ogturred fo
PAMS Qufing ahiprmikrt, ol the moehing doclments pravide adequate Taceaility infarmuman ang Boresning data camrdy icantifes accepable

Fans. -

Parts are inipected throughout manufasiune and esaembly as appropriate b the manuiacturing sage Completad, Thss inspections include:
Prirted circuit board inspection Tor Track separation, damags and aoeduacy of pialed thmugh holas, companen mounting imspection for

Eenmied wedaring, wire looping, strapping, ots. Dpaviora and Inspectors ane raine) and carified [o MaSA NHE S300 #{aA-1 ] Standard.

Coniarmal coaling inSpection fo sdequatl processng IS parfarmee Lsing Uitrnio Rort tachniques. P.C. Board wrestoliabon inepestion u-r.h.

chacks for comect board instaliation, shgnment of boards, proper connector cantast mating, wire routing, strapping of wires etc. Post P.C.

Board instalkation imspechon includes cleaniness and workrmorsg (Sarigovermmant Fap, Mmandatory ovapecticn point).
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SPAR - BRAMPTON (555} Critical Items List SRMS
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ciL Reft: 2751
BRAMPTON OQONTARIO LAS413 Revizion: O FMEA Rav: @
Uintt Pre-Accectance Test ivspection, whith intluden nn audit of lwer ller Inapection comphtion, #x ult configuration vanfication Is as
CHIgR S (mandatory inspection poiat). A unit Test Readiness Ravies [TAR) which includes verilieation of st persannal, tesr docymenrs,

timrt squsmcnt calibrticnivalidation status srd hardwars confguration ie convened by A in conjuniction with Engineering, Rallabbity,
Confliguration Lol Suppder as applicabie, amt the gremment rpresartsiive, prizr 1o e start of any fommel testing (Acceptance or
Cuaiification). Uni lavel Acceptanca Tesing (ATR) includes amomnkt perfermance, tnemal and vibration tsting (8 parigevernmant .
mandRtony inspecton point].

integrallon of unit ta Joint SRY - Inspechons inglude ground|ng cheska, connaciors for bent of pushback contacte, visiml. cheanliness,
Inharconnect warng and powes up tes! to tha appropriste Jeint Inspaction Tegt Procadura [ITP). Jgirt evel Pre-Accapianca Tect ingpection,
ineludins an audit of ower fier Inspecton completion, as bull configuration venlcaten to as dersign Me. Jonnt |evel Acreptance Tealing (ATF)
inclipdes amient and vibration leting [Sparigovernment rep. massatory inspection polrt).

Methanical Amm Regopeemizly - the ibegration of mechanical amm subasssmidiss 1o (0 the assamblad arm. M pudcd| oz are parformed at
e3ch phase of integration which nGiudes slacirical chesie, thalgh winng sheckn, wirng routing, |iterfece connectors Tor bert gr pLehkmack
Fontacts ¢lc. Mechanicat Amn Testing - Sirongrack and Tlat fitor ambnt parformance test {8 parmemmant ™0, mandsbary inspection peint).

CMRSD OMline: Power-up amn. Wih brakes ON, vertfy no BITE or BITE varificaiion smors.

OMRED Unlina  Mone.
Irixtallation:

CMRSD Onling  Power-up anm. Wit brakes ON, varify po BITE of BITE varification amery,
Turmarounag:

Scraan Fadure: A: Fass '
B: Fasa
E: Pasg
Crew Training: The oy will be raned to aways observe whether the anm i MEspongng propery to commerdy. If i 't apply brakes,
Crew Action: Sahect DD # within 10 feet of struciure. Singhe/DiractDmm switch shoukt be putsed 10 MAINtAM prooar s
Operaticnal Efect: Mone, howsver cutotridng is lost o 2 submeguent failura. Annumneated,

Mizzion HNorm.

. Constrambx:

perovals:

unctional Group Name P o itbeun Telephona Owle Bigned  Elatus

Tl Hitz, Michae! / SPAR-BRAMPTON Systemes Enginoer 4EH DEMaras Signed

= Eafiry Molguard, Lena / SPAR-BRAMPTON  Raoliakdity Engires 4550 DEMarpl Signed

"aram Manapement Offie  Fice, Craig f 5PAR-BRAMPTON Taezhruzal Prixptam Manager 4850 QEMarsa Signed
«DEysiem Manaper Clenn, Gaomse ' J5C-ER RMS Bubsyrbarn Marspger {81} 482-1518  30Margs Signed

BCrcal Manapar Afligon, Ron ) J5C-MYS RMS Preped Engineer JEC {713) 4834072 OBARES Signed

BETF ¢ fusivon Rrivtasct Urdnt, BAit /T30 - pcle  RME Tropd  Eutfoad ot (2013 APEIYVY Te SRIP Alimaif C Lo,

. : Zu ;M8
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